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The observations of carcinogenesis in vitro (Earle, et al.) and of
anaerobic glycolysis (Warburg) in cancer are discussed briefly. Professor
Hieger is particularly impressed by carcinogenesis in vitro but was not
convinced that metabolic change was, at best, more than a concommitant of
cancer rather than the cause.
Each investigator tends to look at cancer through glasses tinted by
the shades of his discipline or experience; "Huxley is compelled to see cancer
through the eyes of an evolutionist." No theory "so far advanced has been
able to cope with the difficulties and contradictions" which appear when all
the data are "closely examined by logical, observations or experimental
means." What has seemed loglical and important to Dr. Hieger has been pre-
sented in this small volume. Dr. Hieger has been working on problems of
carcinogenesis and carcinogens for over 30 years and has an experienced
background that merits his consideration of cancer research "as a problem
of pathology" in this volume. The reviewer must agree that the only
reason for including the six electron micrographs is thatl "experimental
cancer could hardly be considered complete without photographs of what
the author is writing about."
W. U. GARDNER
MATHEMATICAL PRINCIPLES IN BIOLOGY AND THEIR APPLICATIONS. By
Nicholas Reshevsky. Springfield, Ill., Charles C. Thomas, 1961. 128 pp. $6.
The author states that this book is addressed to "those biologists and
physicians who have a general knowledge of mathematics but who are not
sufficiently at home with it to read the more technical publications in this
field." In order to attempt to rectify this situation, a number of very
brief chapters are offered, ranging from "Diffusion Processes" through
"Shapes and Numbers" to "Some Notions of Topology." The account
of diffusion is short and to the point. If the reader understands the use
of partial differentials, he will have no difficulty. Probably he will have
no great interest, either. The typical medical reader is not likely to "feel
at home" with partial differentials, and it seems doubtful that his un-
familiarity will be changed sufficiently after reading this portion of the
book. Later chapters have titles such as "Excitation and Inhibition," fol-
lowed by "Applications." Basically these chapters deal with exponential
functions and simple expansions, but these fundamental quantities tend
to be lost in a welter of "excitations," "reaction times," etc. This reviewer
feels that the fundamental difficulty is one familiarity with the exponential
function; once this is gained, the applications present no great problems.
The last part of the book is concerned with Sets and Topology. If the
reader is not very facile with exponentials, partial differentials, etc., it
seems most unlikely that he will have any general knowledge of Set Theory
or Topology. The fundamental nature of these subjects cannot be disputed,
but for the avereage medical reader these chapter will serve no purpose
whatever, except perhaps to confirm in his mind the idea that mathematics
belongs elsewhere. The space would have been better devoted to discussion
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of, say, the meaning and significance of first order differential equations
or the use of series expansions for the approximation of functions.
In general this small book will not be of great technical assistance
to the non-mathematical reader. To those whose concept of mathematics
begins to falter at the Henderson-Hasselbach equation, it may serve a
purpose in showing that mathematics has nothing to offer in the life
sciences.
S. J. FRICKER
SOME RECENT DEVELOPMENTS IN THE CHEMISTRY OF PHOSPHATE ESTERS
OF BIOLOGICAL INTEREST. By H. Gobind Khorana. New York, John Wiley
& Sons, Inc., 1961. x, 141 pp. $5.25.
This book presents to a wide audience a series of lectures given by H. G.
Khorana at the Rockefeller Institute in 1959. Few others could have
matched the qualifications of the author to speak about recent developments
in the chemistry of phosphate esters of biological interest. They have
occurred to a major extent in Khorana's laboratory.
The book is surprisingly comprehensive considering its small size
and the rapid advances made currently in this particular field. It is
nevertheless clearly oriented toward the author's special fields of interest.
It starts with a classification of phosphate esters and a review of the methods
for phosphate ester synthesis. A discussion of cyclic phosphate chemistry
leads then to an account of the chemistry of the phosphate groups of
nucleotides and polyucleotides. The book closes with a review of the syn-
thetic applications of carbodiimides. This final chapter touches on their
use in the synthetics of compounds not containing phosphorus.
Primarily, the book is a reference monograph. It is replete with practical
suggestions and comments on reaction conditions as they affect yield,
selectivity, and stability. It is well documented with a bibliography at the
end of each chapter. The coverage of literature is practically up to the
minute. A general discussion of the mechanisms of the various reactions
and of the factors affecting them is included. This enhances the volume's
usefulness to those who are in need of help in particular cases not covered
in the book explicitly. It is unfortunate that the book has no index, although
the table of contents at the head of each chapter enables the user to
find specific details relatively quickly in this small volume.
The preface offers the book to chemists and biochemists in general,
not alone to those working in the special field of phosphate biochemistry.
The generalizations and the discussions of reaction mechanisms indeed
should be of interest to all, but the wealth of detail may fail to hold the
attention of many. In any case, the very liberal use of structural formulae
should ease considerably the rapport between the author and the general
reader.
With due allowance for the title, implying a selective treatment of
developments, it is regrettable perhaps that a book on phosphate ester
chemistry should not include any discussion of the hydrolysis of phosphate
esters except insofar as cyclic phosphates play a role in such hydrolyses.
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